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In this report, based on the relevant theories of point clouds data and the methods 
of small-light class full-echo waveform classification, we conduct a series of research 
on targets detection and extraction combined with the topological structure of the 
point cloud itself and the echo characteristics. According to this goal, the methods of 
feature extraction, urban vegetation extraction, and vegetation segmentation were 
proposed. Finally, the theoretical analysis of the hypothesis and the clustering of the 
network segments are made. Specific research topics include: 
(1) Standing objective extraction 
According to the two objectives, the traffic signs and the street light poles, the 
results of the Euclidean clustering are extracted by the high reflectivity of the traffic 
sign and the calculation based on the proportional shape. Secondly, using standardized 
cutting and statistical analysis algorithm based on data geometrical feature, it can 
achieve better robustness in high-resolution point clouds data. When it is staggered or 
partially obscured by trees and other objects, it can still be achieved correct test 
results. 
(2) Vegetation extraction 
The concept of intermediate echo is proposed for the first time. The intermediate 
echo is extracted from the echo data obtained in the scanning scene, which is the 
waveform data with the penetrating characteristic in the lidar cloud.The echo data is 
obtained by the multi-echo laser scanning system. This paper solves the problem that 
the main feature of vegetation is difficult to obtain in the laser point clouds data. This 
paper effectively improves the quality of vegetation extraction, thus achieve the rapid 
positioning of the tree trunk and canopy. The result is accurate and efficient. Secondly, 
the fractal features are used to calculate the eigenvalues of the covariance matrices 
adjacent to each point and the corresponding normalized center distance and the local 
geometric features of the extraterrestrial objects. The support vector machine is used 
as the classifier. Finally, statistical features and level information are computed for 
target detection. The experimental results show that the intermediate echo is effective 
as an obvious vegetation feature. 
(3) Hidden targets detection 
Based on the waveform data of TLS laser scanning, the laser point cloud 
classification and feature analysis method based on waveform attribute and spatial 
distribution attribute are studied to achieve the conversion from full waveform data to 
the 3D grid feature description. Based on the acquired echo data, statistical analysis 
was carried out. The data were stratified, and the vegetation was filtered out. The 
influence of canopy density and leaf area index on the detection of hidden targets was 
analyzed. The experimental results show that the proposed method can effectively 
detect the hidden point cloud target of penetrating vegetation. 
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结果，机载激光扫描（Airborne laser Scanning - ALS）全波形数据已经成功用于
地面植被的分类和特征及参数提取。目前发展的大光斑激光雷达系统是以美国为









































































































































































的方法，其原理是:对于含有 n 个数据点的集合 X ={𝑥1，𝑥2，……，𝑥𝑛}，随机






含交通标志牌，本文中定义了以下 3 种规则: 
1)点云数量滤波 
结合交通标志牌的尺寸限制以及车载移动激光扫描点云的密度，𝐶𝑖应该至少




























依据交通标志牌的高度标准，𝐶𝑖的 z 轴最小值与地面点的距离至少应为 2m。
这一规则可以过滤掉海拔较低的聚类目标，如汽车牌照、路锥、临时标志牌等。 
3)高度滤波 



































Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
厦
门
大
学
博
硕
士
论
文
摘
要
库
